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ABSTRACT

FDM is one of the popular 3D printing technologies because of an inexpensive extrusion machine and
multi-material printing. FDM can use thermoplastics such as ABS and PLA. The 3D-printed ABS parts fabricated
by FDM are attractive in the automotive industry because of their weight. A 10% reduction in weight can
increase the fuel economy by approximately 7%. To use 3D-printed ABS parts as automotive parts, we should
evaluate the 3D-printed parts in terms of automotive reliability. In this study, 3D-printed ABS samples were
evaluated using Ono’s rotary bending fatigue test. We obtained an S-N curve for the 3D-printed ABS specimen
from the finite-element analysis. The S-N curve can be useful in early-stage design decisions for 3D-printed
ABS parts.
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Fig. 2 Prefabricated specimen created by 3D
rhinoceros

Fig. 3 Shape and dimension of 0.2mm(R) specimen
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Fig. 4 Prefabricated specimen notch
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Fig. 5 Modified specimens

BT ol& S5y flste] & AP Af
T =X 24 1mm Aol ¥AER) 0.2, 0.4, 0.6,
08, L.ommE HLEE Fof 3D Z=IHPY F,
3D ZUHEZ AF it =x AT ImmE
A x| gl o7t EojFol wet F
AR @A ZolEA "k A AFe o]
=7 %5]4 APEe) ZHEF Fig 3, 4ol vt
R, 4dE AFAHES Fig 50 AE Aoz
LERH AT

= m\m

2.2 T2 AlY ZEH|

B AE AH2E Fig 6914 BoJF50] Ono’s
3d H53 A= AFVE AMESEY. £ =2 A
ol A AL&3E AulEs AL g4 xR} 2+
SHE A&EH o2 715t F 2 el =)t

st SHEE @S A
Ho| A= 774 Z e

E
T& 7heks AdElA AldHe

- rlo
fo fo ﬂ
&
»
o
fru
=
Iz
ot

Fig. 6 Rotary bending fatigue test
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Fig. 7 Frictionless supports for the FEM model
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Fig. 8 Fixed support for the FEM model

Fig. 9 Moment boundary condition for the FEM
model

Fig. 10 Mesh generation for the FEM model

Table 1 Node and element number
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Fig. 11 Notch shape change using 3D printing
technology

Fig. 12 Change of fatigue fracture part affected by
notch shape

Table 2 Summary of fatigue test result
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Fig. 13 Stress concentration for the FEM model

— 00 —



A, AAE, 4% - A7IAVEEEEA A7, ABE

2100000

1800000

1500000

1200000

900000

Rev count (N)

600000 I

T\E\i ~—

300000

~—n

0

10 15 20 25 30 35
Notch stress (MPa)

Fig. 14 S-N curve of ABS specimen fabricated by
3D printer
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